Abstract. Using results of Galovich and Rosen the plus and minus factors for the class number of the cyclotomic function field associated with irreducibles of degree three and four over the field with three elements are computed. As a consequence it is shown that the analogue to a result of Kummer on the /"-divisibility of these factors is false.
Consider an odd prime p and let F^, denote the finite field with p elements. To each monic irreducible polynomial P(T) of degree d with coefficients in F one can associate a cyclic extension KP of F"(T) that enjoys properties analogous to those of the classical cyclotomic number fields Q(Çp) To explain the important property (e), we define the Carlitz action on the algebraic closure Fp(T)M& of Fp(T). Define operators $ and ¡i on Fp(T)^ by 4>(a) = ap and fi(a) = Ta. Then \¡/ and ju. are noncommuting operators and one may consider P(\p + n)u = uP(T). It can be shown that uP(T)/u is irreducible. The splitting field of this polynomial is KP. The action a -* aA<-T) gives the additive group of F^r)"'8 the structure of a F' [T] module. This construction is due to Carlitz. If A is a fixed root of uP(T)/u, then the automorphisms of KP are given by À -> XA(T) where A(T) e (Fp[T]/P(T))*. This explains (e). The arithmetic of the unique quadratic subfield was treated by E. Artin in his thesis [1] .
If K+ denotes the maximal subfield in which 1/T splits completely, then K+ has degree (p''-l)/(p -1) and is the fixed field under the subgroup F^* of the Galois group. This field is the correct analogue of the maximal real subfield in the classical case.
For each integer 5 dividing pd -1 there is a unique subfield of degree s, denoted by Ks. Thus K+= K,pd_l)/lp_V). Denote by Z(u, Ks) the congruence zeta function of the extension KJF . Then, according to A. Weil [4, p. 154] , one has 71 r \ /,(")
where fs(u) is a polynomial with integer coefficients of degree twice the genus of Ks. The value of fs(u) at u = 1 is the number of divisor classes of degree zero on K3.
We denote this divisor class number by hs. Let G = (Fp[T]/P(T))* and consider the nontrivial complex-valued characters x on G, that is Hom(G, C*), x ^ id-To each such character define the quantities iy(x)=Ix(4 the sum being over all elements A of G that are monic and of degree j. Put
Then one can show that «'•'■>-0-tx"'-lr -»xi'-x*1*-Put h + = divisor class number of K+ and define h~ by h = h + h~. In the case of cyclotomic number fields it is a well-known conjecture that p never divides h + (Q(Çp))-This is the so-called Vandiver conjecture. Furthermore, it is a known result of Kummer that if p\h+(Q(Çp)), then p\h~(Q(Çp)). These two statements refer, of course, to the ring of integers in Q(Çp). In the case of function fields there is in general a nontrivial divisor class group concentrated on the primes at infinity. The order of this group is known as the regulator and it is the quotient of the divisor class number given by the zeta function by the regulator that is the class number of the associated ring of integers.
In E. Artin's thesis it is shown that for p = 3 and P(T) = 2 + T2 + T4 the class number of the ring of integers is 3. Since the extensions are totally ramified at P, it can be shown (Rosen [6] and Iwasawa [5] ) that 3 also divides the class number of the ring of integers in K+. 
